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Abstract. —Invasion of plant species onto recently exposed beaches of Mono Lake, California, was documented.

Three vegetation zones were evident on these beaches. The first was formed entirely of annual species. The second was

composed of annuals mixed with salt grass, and the third was formed entirely of salt grass. Stabilization of these beaches

was accomplished by the aggressive growth of salt grass rhizomes.

Present-day Mono Lake is a saline remnant

of Pleistocene Lake Russell. Mono Lake lies

in Mono Basin with no outlet drainage (Fig.

1). The lake is fed by five major tributary

streams flowing off the east slope of the Sierra

Nevada. Until recently, this flow had been

sufficient to maintain the lake at or near pre-

settlement elevation and salinity. However,

in recent years the demand for water created

by population growth in southern California

has led to the construction of the Los Angeles

Aqueduct and Tunnel System. This water

capture system has tapped four of the five

tributary streams of Mono Lake and has led to

significant dewatering. This has resulted in

increased salinity and a corresponding I3.5-m

(44-foot) drop in water level since 1941 (Young

1981). This drawdown has left large areas of

former lake bottom to become exposed

beaches. One such new beach on the north-

west part of the lake between Black Point and

Niget Island is composed of black lava sands

originating from volcanic explosions during

the quite recent past.

Since the drawdown of Mono Lake during

the last 40 years, a significant invasion of these

new beaches by vascular plant species has

occurred. The objectives of the present study

were twofold. First, we wanted to determine

what species were important in invasion, and,

second, we wanted to document the invasion

process and resultant stabilization of the

beaches.

Methods

Twenty ().25-m quadrats were raiidoniK lo-

cated in each vegetation zone 27 August 1981

.

Cover for all plant species encountered as well

as for litter and bare ground was estimated

following the cover class category method
suggested by Daubenmire (1959). Three soil

samples were taken from the root zone (top 20

cm of soil) in each vegetational type and later

pooled for laboratory analyses of abiotic soil

factors.

Soil analyses were performed by the Soil

Analysis Laboratory, Department of Agron-

omy, Brigham Young University, following

standard methods. Plant nomenclature is af-

ter Munz (1959).

Results and Discussion

The beach between Black Point and Niget

Island exhibited three prominent vegetation

zones that seemed to mirror three stages in

the beach invasion process. The three zones

included one dominated by annual species

(Figs. 1, 2), a second dominated b\' the peren-

nial Distichihs spicata (salt grass) (Figs. 5, 6),

and a transition zone imder invasion by Dis-

tichihs (Figs. 3, 4). A total of six vascular plant

species was encountered in the three vegeta-

tion zones (Table 1). These species included

only a single perennial and five annuals.

The general pattern of invasion of the new
beach appeared to be first by the annuals and

later by Distichihs. Establishment of saltgrass

is not uniform but appears at random points

across the beach. Once the saltgrass becomes
established, it spreads dramatically by rhi-

zomes (Figs. 3, 4) until it completely domi-

nates the vegetation (Figs. 5, 6) and crowds

out the annuals (Table 1). Wcmeasured some
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Fig. 1. Reference map showing study area at the edge of Mono Lake in Mono Basin, CaHfornia.

Table L Percent cover of vascular plant species, bare

ground, and litter in three zones on the beach between

Black Point and Niget Island at the edge of Mono Lake,

Mono County, California.

Zones

Species

Established Invasion Annual

Distichilis zone zone

Bare ground
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Figs. 2-7. View,s of the beach between Niget Island ;mcl Hlaek Point. Mono Lake, CaUiornia: 2-3. Annnal zone; 4-5,

Transition zone showing long rhizomes of" salt grass; (>-7, Salt grass zone.
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suggesting that vegetation differences are

due to invasional phenomena rather than soil

factors.
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